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RBPRODUCTION IN CORN 



In order to iinderstantl just what hybrid corn is, it is necessarv 
to know how the corn plant reproduces. Euch kernel of corn re 
hnif f^.u t^'.«/erti hzation of an i^^g by a spenn. The egg is at the 
base of the silk and the sncnn is in the pollen. It is therefore cus 
toraary to speak of the plant on which the ear is produced as the 

Ordinarily, corn is wind-pollinated, th^ pollen being carried at 
random throu-h the an- and some of it falling on receptive silks 
Ihere it germinates, sendiiig down a pollen tube through which the 
sperm reaches the eg;g to effect fertilization. Selecting^n ear f rmi 
' ^<;",°^^"^ly' IS selecting a good female parent only. 
Uracil kernel on the ear may have been pSlinated from a different 
male parent.plant. It is this condition that has made it impSble 

Sl^^S/rTir' 'T ^^^^^ but the most^sTmp 

fV^f f The breeder sees only what the female parent is lifee: 
the pollen parent is unknown, iforeover, many characters are not 
expressed lu the hybrid condition. Thus the c^ai? of a trneTreed 
ng white corn that have been pollinated by a red corn are whiterSt 

fen ""'i'^ '1 the ears will bo red. 

Ihen, if this red corn is planted, about one-fonrtil of the resultinc 
ears will be white and throe-fourths red resuiung 

deJjioncd fn ^/.ff'^lt^'u^b® b"""" «f «o™ have been 

riI.f?P ^ relatively high state of productiveness by careful 
selection over a long period. That is, by scleeting seed only from 
W«T productive plants each yea;, tV unfavorable eharacS 
have been reduced to such a small proportion that any one is ex- 

mXff th» nTi^°'"- hr''^-^^' ^" the beVvarfetS, 

nW„nfp .? P T b'i")T P-'^^l^'-^'i^^e of one or more unfavorable 

uuDbnis because of serious lulicrited faults. 

SELECTING INBRED STRAINS 

Vw,?*^ development of a good hybrid comprises (1) obtiiiiiiu.' th" 

KiS^L^f trV''?'^ '1^1™^'*"^ (2) findiW those thecal! 
be crossed into the best hyfand rombination of onelind or another 

Sinv Tar^J'^n "H''f"''rV '^yb"^ is thus the product of 

Hinl ne,.in.r'll ir''V"" '"^^ experimentation. During this 
roSEfl'frn^ i poll.nations are made by hand. Ear shoots are 
C unt llf?e f ^n by 'jf^S '^"^^'•^^1 ^ith small paper 
E nrotUi^H ^TT; ^ f'-"'" tassels that also hive 

S »• applied to make the desired matin«r (fi<r 1), 

and t&e pollinated eiH- shoot is again protected (fi<r 2) In tti s wVv 
the parentage on both sides is definitely controlled 
of corn a'r1's"eff nnnf f'^^^^Spod plants of one or more varieties 
same nlpnf fl ^ k" u^'v' ^-^^t >s, pollen is placed on the silks of the 
Pknted an ear f '""T- V"^ ^est of the resulting ears are 

are llf'no^lfnnf ^ ""T' P'""*^ ^^^thin these rows again 

Towe^er^onirtt ""luh ^''^""^ generations. Each fear, 

for /nnfin.?- ' fr"" ^e t plants from the b«st roy^s 
scicctoti for continuing the various strains. 



TIIR WHAT AX I) now OF IIYBKID CORN g 

With a continuation of this inbreoding there is a niarkea increase 
in the uniformity of the plants within any progeny row, althougli 
the (litrwcjices f ruin row ki row uro extr»ni«. Some' strains are (lis- 




carded almost at once because of grossly unfavorable characters: 
Others are Ixstter and lire continued. Af t€r some 5 to 7 generations of 
««lf -poUinrntian Ute nttmm bmA ptaatifiwU^ faftte foe Tfrhatevei; chai-r 
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acters they possess. Every plant of any strain is practically like 
every other plant. After this it is unneeessary to self -pollinate in 
propagating a strain. Pollination between plants of a strain is then 
essentially like self-pollination, " 
1 ?A »."^ong the thousands of inbred strains that have been iso- 
lated in this way, none has been found which even appioaehes ordi 
nary corn m size or production. Nevertheless, no two strains have 
exactly the same set of faults, and some of thcin have eluiraetei-s of 

outstanding value. Thus, some reg- 
ularly produce long oars, others have 
stiff stalks or good roots or are 
resistant to host, or cold, or disease 
and the like. It is the problem of 
the corn breeder to bring these good 
eharaeters together in desirable com- 
binations. It already has been 
noted that white corn crossed with 
rod and planted will produce only 
red corn in what i.s known as the 
first hybrid generation; but white 
will reeur in the following or second 
generation. Many characters are 
not expressed in the hybrid condi- 
tion, and this is particularly true of 
characters unfavorable to growth 
and production. Consequently, 
when two inbred strains are crossed 
or hybridized, the bettor characters 
of both parents tend to be expressed 
m the first generation, just as the 
mule more nearly approaches the 
sife of the horse a«d tlie stamina 
of the ass. 

Because the inbred strains breed 
truo, thpy provide the corn breeder 
with fixed material with which to 
work, the first ho has ever had. 
The faults and virtues of the strains 
and of their hybrid combinations 
can be determined by actual test in 
successive ycars and under different 
conditions, with the knowledge that 
once hybrids are found that are 
1 , under several sets of condi- 

indefinit(Jy ^produced with certainty from ymr to year 

nmmm mgn mybri© comiikatio»s 

crSinVf ^u*"""* t^;\eorn breeder can select inbred strains for 
crossing on the basis of his knowledge of their characters. Thus, 
strains with weak stalks, poor root systems or short ears in general 

Si W ^'•l,?^ f """^y ^t*"^^' Sood root systems 
or koag earnk) provide a re«onable chance of having a good hybrid. 




iiocms 2.— Melhort of covering corn- 
enr shoots with paper bags after 
pollination from a selected plant, 
which Insures against partial polli- 
nation by an unknown male parent. 
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This will not always work, however, and beyond this he must rolv 
on testing largo numbers of hybrids to find those strains that com- 
bine best. Tlic inbred strains produeing the poorer hybrids arc dis- 
carded. Those producinfj the best hybrids arc again crossed and the 
hybncls tested more adequately, Evcntuallv. through continued 
efimination and selection, a few lines that combine to advantage in 
several combinations are found. Finally, some 2 or 3 combinations 
that have been among tlie bost in a gUen locality during several 
seasons arc placed in conimereial produe^tm. 

DIFPKKENT KINDS OF HYBKIDS 

Inbred strains may be combined into several different kinds of 
hybrids. Thus the single cross or hybrid is between 2 inbred strains, 
the three-way cross involves 3 strains, the double cross 4 strains, and 
the top cross involves 1 inbred strain and 1 oiwn-poUinatcd variety. 
Each of these has certain advantages and disadvantages or fits into 
the corn-breeding program in a partieidar way. 

The simplest of these hybrids is the single cross, or hybrid between 
two strains. Thus, designating the female parent first in the custom- 
ary way, BxA designates the single cross of strain B pollinated by 
strain A. The seed of the cross is that produced on the plants of 
straiii R and usually will not appear noticeably different from sclf- 
pollinated seed of B. The vigor of hybridity toeomes evident, how- 
erH\ shortly after germination begins if the'crossed seed is planted. 

The three-way erosK is Uie hybrid of a single cross between two 
inbred strains and a third inbred strain. It is customary to use the 
single cross as the female mid the third inbred strain as the male 
parent in producing a three-way cross. Thus, (B X A) xC designates 
the single cross BXA pollinated by strain C. The crossed seed pro- 
duced on the vigorous BXA plants is superior in quality and quan- 
'ity to that produced on inbred plants as in single crosses. 

Double crosses are hybrids betwooii two single crosses, involving 
our different inbred strnins. Thus, the double cross or hybrid 
(liXA)X(CxD) dcsigniites the hybrid of the single cross tixA 
polhnated by the single cross CXD. ' Here, Iwth the male and female 
parent plants are vigorous hybrids. The seed quality and protluction 
"fehieh, and there is every iwfsible assurance of 'abundant pollen 
from the nwlc parwit, which is not true when this parent is aQ(i»bred 
strain. 

The cross of a commercial %'ariety and an inbred .strain has been 
ranously designated as a top cros,s, inbred-sire cross, and the like, 
in limited cxi)criments, some such crosses have yielded more than 
ordinarj' varieties but less than comparable double crosses. 

The make-up of double-cross hybrid seed is illustrated in figures 
i and 4. Tlie four ears labeled B, A, C, and D (fig. 3} represent 
neprochict of the inbred |)arent lines. If those are self-pollinated 
they will reproduce ears like those shown year after year. Seed 
irom ear B. however, when pollinated with pollen from the plant 
PfwJucing A, produces the single cross BxA, shown immediately 
WW Its parents. Similarly the single cross C X D is produced from 
*«i on car C that was pollinated by pollen from plants producing 
^ ears. The cars on the BXA plants, cross pollinated by pollen 
'fom CxD plants, than provide the first-ffflieratioB need of the 
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REPRESENTATIVE EARS OF THE CROP 
PRODUCED 



KioDKE 3.-Metl.od of Produdnjf doubV^crow hybrid seed corn and reprewBtetlve ears of 
the crop produced frwn liybrld seed. '"vremsuiaiive ea 



TKK WtlAT AWB now or ffYBKlU OOfiN 



double cross (BXA)X(CXD), wliidi is iis-ed in growing the ordi- 
lary corn crop. The ears at the Iwttom of fifiure I? represent what 
1, produced in snch comuiercial fields. The cnra prwluced on tlie 
[XD plants gruwn to furnish pollen art* ivm\ for fwd or coniUM*r- 

FIRST YEAR 



ctTm»ii.te 




PuifUi 4 — TMairnini of met I10.I of crowlnt: Inbrwl plants and the remiltlnif ."^OB^ crossos 
fo produce rtoubJe-crofW hybrid «eed. A flold mronn from audi hybrid need 1» bUor 11 on 
llie cover of this buIWlh. 

'ial corn. The seed from those ours may be planted to produce 
policu-fnrnishin^ plants for another crossing block the next year. 
Such seed is referred to as advanced-generation seed and is equal to 
first-generation seed for producing pollen jMirent plants, but these 
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will yield on an average only about two-thirds as much grain fte the 
first generation. 

The situation is perhaps clearer from figure 4, which shows the 
system of crossing beginning with the inbred plants. Plant B is 
pollinated with pollen from plant A and plant C is pollinated with 
pollen from plant D. Seed from these cross pollinations produces 
the single-cross plants B X A and C X D shown immediately below the 
parents. Plant B X A pollinated by plant C X D produces the double- 
cross hybrid seed represented in figure 4 by a single ear. It is this 
seed that is planted to produce commercial com. 



ADVANTAGES OF DIFFERENT HYBRIDS 



Any of these hybrids can be used for planting for commercial 
corn production. The single cross is at a disadvantage because of 
the low yield of seed and its consequent high cost. Moreover the 
irregular size and shape and the generally small kernels of present 
held-corn inbreds make the commercial utilization of single crosses 
impractical. Single crosses produce the most uniform plants and ears 
of any of the hybrids. They acoorrlinglv have special taliie where 
uniformity is most important. Thus uniformity is highly desirable 
in sweet com for canning, and, to some extent, single crosses between 
inbred strains are being used commercially for this purpose. In 
field corn, however, three-way and double-cross hybrids will be used 
unless much lietter inbred strains are developed than are available 
at present. 

The three-way cross has no particular advantage over the double 
cross. It IS slightly more uniform but not importantly so. Prob- 
ably the main reason for the production of three-way crosses com- 
mercially has been that it was easier to find 3 rea.sonablv good inbred 
strains than 4 The serious disadvantage of the three-way cross is 
that an inbrod strain must bo relied upon to supply pollen for the 
cross. I nless an lubred that can be counted ou for this purpose is 
available the three-way cross is impractical. Even a reasonably 
good pollinating strain requires a somewhat larger proportion of 
male parent plants with a somewhat higher cost of seed production. 
J^or the present and for some time to come, therefore, the double 
crc«s seems to be the most practical source for hybrid seed corn. 

lHo only value of top crosses of field corn for commercial use 
at present appears to be in the fact that it is easier to find one inbred 
that will combine well with some standard variety than to find 3 or 4 
inbreds that will produce a good three-way or double cross. Ex- 
perimentally, top crosses provide an efficient means -for the prelim- 
inary testing of inbred strains for later use in otlier hybrid com- 
bination. 

, The user of hybrids need not worry about whether he is getting 
single-cross, three-way cross, or doublo-cross hybrid seed, if it is of 
good quality (quality including size and shape .suitable for machine 
planting) and if it has a definite record of productiveness in his coni- 
mnnity. 1 he producer of hybrid seed will be governed largely by 
individual facihtios and the inbred strains that are available 



mun 
his 

to him 
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PRODUCING HYBRID SEED CORN 

Rpfartlless of y;hat kind of livbrid seed is involved, only the first 
.nemtiou of tho livbrid should ho sold or nsod for conimcrcial 
Ltin" Onlv fron'i this gonorntion. i. o., tho seed thnt was nctunlly 
lL.poHinatod by unrolnto<l strain or hybrid, is the maximum 
diefit of hvbrid vi<.'or to l)e obUiinod. Tho socond ginvpration of 
jiv(li)iibl('-(r(.>s hybrid, that ix, the- sowl nrodneed by thp first gett- 
eradon may bo oxiH-otod to yield from nboiit 10 to 25 porcont less 
ikanthe first cpnoration, tho exact decrease deiiendinj; upon the par- 
ticular liybrid. It i.s this fact that noceMiUtos producing the hybrid 
inew for each season's use. 

Hvbrid seed is prodiK-pd for eonuiicrciiil use by {irowiii<r rows 
idiwtwo parents in nu isolated field and deta-;-elin<r the jdnnts 





WtiK l»ft In every arth row lo miwiy •» «lw I^Hin In tlir iilot. 



of the female pan-nt. In ^M-neral, a field for this purpose sbonld Im 
not less than 40 rods from other corn unlws there are l^'n^/linR^' 
'rees, or other barriers lietween, or nnless the t^^'o /^'''f' ""f 
ta^ol at the same time. From 2 to 4 rows of the female parent 
can be planted to every row of male parent An '^^l-'^'^ 
block at tho Iowa Acrlcultiiral Expernuent Station, with 4 rov^s ol 
thef.nudo parent (detas^.-led) to 1 of the male parent, is f'^o^^n "1 
lisrur. 5. If an inbred strain is to furnuh pollen,, it '^f ^o PJ^J^ 
■*.t more than '2 rows of the female j)areiit. If 'A 
fetho male parent, 4 row. of the /e.nale parent can ^\\™J^^ f ^'J 
with 1 row of the pollen pni-ent in the Corn Belt. ,As the seed comes 
»nlj- froui tho feiUle-pare-iit rows, this is a good reftson for using 
s vigorous malo piirwut. 



1^ rmtifmiS' rwujsiin 1744 

EWTASSStlNO AT BLOSSOMING TIME 

i>»rinfr blossom in^r time the fiold ^ .'on.- ..v,.,. ..f . 1 • 

Tas.s..l,. n„|,.,i too oH,Tv „ n^iMv r« ''^^ 
ton of tf.o. plnnt, with sonu* an, to O fh lu -7" ^T^'-^ 
safe to Nvnh t.K> I.,,,.- h<st the tassok \l l , r hand, ,t ,s not 

t'vny.ay ,Mitil,h.(asH>li,,p i«,H,,uXtod ]>nrct,ofllly 

that stocks t,f thf inhii ' I ' '"""^"W'' 

inj,' sood c,f tho douhlo cross X A ' X (C^X )) " v t 'I 
oxamnio Wifh H>..«, .. V V ^i'; may [>c taken as an 

111 f uiiMi^r tnis «iU i)i ovi(h' a iiiiiuiuiim of I'O bushol« or onontrli 
Pbu.t iH-twec, 1^ «„,! HO «,.c« fro,,, a l-«..,-o ditaS^'lo?! erossl^ 

I'roMUMid.ly thoro will h,. s|,*.cialized production of tho ouront 

biu tho V Pbu.tin.' or for .ah. will ho able to 

h^ir -M s ?r '*r ^^'^'"'•^ "'">' ^^-i-l' to maintain 

n h lli f V ""'! tboir sin;;le crosses, 

f. w. , Mi f""«'"<-"'Jr 'lonhlo-cn.* seed, some 200 or 

t . . r '''''"•^« -0 l'''""« '•"'^^b of 

„ It nn- ^" "'"intain those sto<-ks. An 

0 /*'^''^"^/'^"V ''^^ noss-,,olli„atod bv strain A, 

d: . nn^^ l'"lli"at^d bv strain D 

u/aliin of safely:'''*' f"*- with a lilx-ral 

YIELDS OF HYBRIDS 

It i,^ olenr that the labor and exponso of hvbrid-soed production 
a . ... p.stdied only ,f the hyhri.K will yiohrmatorially more than 
ho Lest opon-poll„,atod varieties. Tho Iowa corn-vield tost lias 
been conducted for s..veral y.-ars |,y tho Iowa Corn and Small Cxrain 
(.rowers Association in coopcintion with the Iowa AKiicnltural 
KxiMU-inient .Stnt,,,,, and the rnited States Department of Am-ioid- 
tnro. I p„n payment of the ro<]uiioil fee, anyone can ontor his com 
and have it tost.;, in 1 or ,„ore of tho 12 (reduced to J) in 1933) 
districts into which the State is divided. t:ntncs are divided into 
two cb»**^, opoii-|)olliiiato<l Biul hybrid. Tlios.. are tested in such 
•^'. J' the yioldfi are witirt*ly comparable. IJocaiisc of the open 
tGwpetikWi, yioltUs fro*r. ttiis test afford exeellenii evidence of tlie 
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ejtent to which hybrids aro siiporior to the better rarieties of opeii- 
poUinated corn. 

In the 9-2 district tests of tho Towa j'iekl test from 192G to 1933, 
inclusive, tlie average yiekl of all hybrid entries exceeded that of 
ill oiien-poUinated entries by !).:$ percent. Many of Uieso hybrids 
tad ocen tested in only a i)reliminary way, or not at all, before 
entry. Befiinnin^ in 19;?.'^, a separate class for "regular hybrids" 
M;: established, coinprisiiifr hybrids that were in commercial pro- 
duction in the State, in contrast to those that were only in an oxpcri- 
niental stage. The iininl)cr of ojien-poUiunted and of regular-hybrid 
entries in 1933 and the average acre yield in each of the nine dis- 
tricts, togetlier with the cxuo^ yield of the hybrids, is shown in 
table 1. The arerago excmw; yield of the i-osgular hybrids was 7.9 
bttihols, or 12.5 iwrcoiit. 

\.—Aor* t/ieiiit of opcn-i>olUn(ifcd and regular hybrlA oittrie* in the Imea 
mm-vifld te»t in lOSa 





EnlriM 
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83.4 


71.3 


7,9 

v-^ 



Those results arc not itiii(iii(>. Similar differences in favor of 
lybrids conld be shown for piacliciiUy nil of tlio Corn Belt States 
and .vome others. It seems euotigli here, however, to i)resi>nt these 
ilatii as typical of tho larger acre yields that may be expected from 
food hybrids in comparison with the lietter oneii-poUinated varie- 
ties. In general, tho excess yield of t4ie hybrid will tend to be less 
irhen yields are low. In other cases, however, the superiority of the 
tvbrid may be much more. This is jiarticularly true when the 
hybrid is resistant to storm dniiingc, siuiit. or soine other condition 
to which tho ope.n-pollinated corn is Hiore siisccjitible. 

WiUi n bnsliel of seed corn planting 0 to 7 acres m the ( <'y''/*''"^ 
it isf conservative to estimate an iiicrcHsed prodiictnm of 40 to M 
bushols from each bnsiiel of hybrid »eetl. Ak tins larger yield is 
producod for the same cost except for seed and harvesting, the use 
<f hybrid seed offers farmers a way of luatorially decreasing the 
'ostof production, when only yield is considered. Even the present- 
day hybrids have other advantages, and the corn-breeding programs 
uider way definitely promise further advances. 

Hybrid corn prwfuces its larger acre yield to a considerable extent 
because all of the plaJits* do their part. There arc very few barren 
plants in a field of hybri<l corn, wid a much smaller percentage ot 



12 FAKMEKS' SVhUnm 1744 

nubbins. This not only increases the yield but also the ease of Ur- 
^""^^ husking hybi-id corn is still further redueed hv ftl 
ability to stand up better. Some of the earlier hybrids did nnf 
have this advantage, but most of the more recently developed hvliri^! 
are markedly resistant to lodging. Hybrids also bear their ear a 
a much more uniform height than open-pollinat^-d corn, further 
adding to the ease of harvesting. All i„ all, it seems likely that 
tlie increased ease of harvesting all the erop will compensate for the 
ooet of harvesting the extra yield, leaving the larger cost of the 
seed as the sole charge aj^miiist the larger yield. 

It is undesirable at this time to overemphasize other possible ad 
vantages of hybruLs. Their production is relatively new, and time 
Ras not permitted bringing many desirable eharacU-rs together into 
a single hybrid. Progress already made, however, points to the 
certainty of breeding strains from which can be produced hybrids 
kiiving resistance to smut, stalk and car rots, cold, drought, and other 
vicissitudes. An exaniplc in this class is the Golden Cross Bantam, 
a single-cross hybrid, developed by the Indiana Agricultural Experi- 
^''''Inoo f .fo^I^^'^tion witli the Bureau of Plant Industry 

in this hybrid sweet corn produced a good crop in many locali- 
ties in which helds of ordiniM-y varieties prcxluced nothing because of 
haetenal wilt. 

NOT ALL HYBRIDS ARE PRODUCTIVE 

It cannot bo emphasized too strongly that not all hybrids an>, pro- 
ductive. 1 he foregoing compiirisons arc hiiscd on the better hybrids 
If one can know he is getting a k-ttcr hybrid, that is all that is of 
interest, llus fact nui.st he known from defniite knowledge of the 
previous peiformancc or from the reliability of the source from 
which hybrid seed is obtained. The lowest yield in each of the six 
districts in the s<nithein half of the Iowa yield test in 1931 was 
made by a hvbrid entry. A grower buying hybrid seed just because 
It IS hybrid lias no assuninco thiit he will get larger yields, and ho 
may have to pay a tremendous penalty for growing it in getting a 
low yield or soft, unnieicliantable corn. 

It should also bo emphasized that adaptation is just as important 
in hybrid seed corn as in ordinary varieties. Hybrids adapted to 
southern Iowa are too lato uiatiu-ing to be grown safely in northern 
Iowa. The fact that a hybrid is productive in Ohio is little evi- 
tlerice of its value in Missouri or Kansas. 

Finally, hybrid seed corn will not produce large yields in spite 
of poor soil and poor culture. The plants are more efficient in gen- 
eral. Hut where fertility or moisture is available for an acre yield 
ot no more than 20 bushels of corn, tliis condition is the limiting 
factor whether the seed is that of a variety or of a hybrid. The 
purchase of hybrid seed to plant on unproductive soil rarely will 
bo profitable. 

Good hybrid seed is simply a very efficient kind of seed corn that 
produces plants that are uniform for certain desirable characters. 
Ihesc plants average Ijctter than the plants of open-pollinated vari- 
eties. The plants of a poor hvbrid likewise arc uniform but nni- 
tormly poor. There is no magic in hybrid corn, and it should be 
used only when the value of the particular hybrid is known. 
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SOURCES OF HYBRID SEED 

The purpose of this bulletin is to give information on what hybrid 
seed corn is and ho\v it is produced. To advocate the immediate and 
jeneral use of hybrids would be premature iu many localities, inas- 
much as hybrid seed or the parent inbreds are available in only a 
relatively few States at the present time. The United States De- 
partment of Agriculture and many of the State experiment stations, 
howevor, have corn-breeding programs aimed at the production of 
hybrid seed corn, and within a very few years such seed should be 
more widely available. Already several commercial seed companies 
are offering hybrid seed for sale, and some of the Stnte experiment 
stations are distributing hybrid seed for trial and single crosses for 
the production of double-cross seed on the farms. Anyone interested 
in hybrid seed corn should consult his Stoto agricultural experiment 
station or agricultural exteusiou service for information on the avail- 
ability of hybrid seed adapted to his locality. 

The development of inbred strains for tJie production of hybrid 
seed is a more elaborate project than most farmers are justified in 
undertaking. Occasional individuals with the necessary time and 
facilities may be interested iu this phase of corn breeiling. It is 
suggested that such individuals obtain United St^ites Depurtment of 
Agriculture Bulletin 1489, Corn Breeding,'' which contains a more 
detailed diseussiou of the principles and practice of this and other 
methods of corn broeding. 



'This bulletin mRV bn obtained only from tli» Superintendent of Documents, Government 
rrtotlng Office, Waslilngton, D. C, for 25 cents a copy 
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